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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a flexographic 
original printing plate capable of forming a mask with 
laser beam and with non-development. 

SOLUTION: The photosensitive original printing plate is 
formed by laminating (A) a photopolymerizable layer 
containing at least an elastomer based binder, an 



ethylenic unsaturated compound and a 
photopolymerization initiator having photosensitivity to 
non-infrared active ray, (B) an infrared light-heat 
converting layer having a material capable of converting 
the (B-a) infrared ray to the heat and a mask forming 
layer having a heat sensitive layer, . which becomes 
substantially opaque by the (B-a) heat, and if 
necessary, (C) a cover film in this order. 
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(A) The photopolymerisable layer which 
contains at least an elasstomeric binder, an 
ethylenic unsaturated compound, and 
photoinitiator which has photosensitivity in the 
active light ray of non-infrared rays, (B) The 
masking layer which has at least 
(B-a) The infrared photothermal-conversion 
layer which has the material which converts an 
infrared ray into a heat, and (B-b) the 
thermosensitive layer which becomes 
substantially opaque with a heat at the active 
light ray of non-infrared rays, and if necessary, 
(C) Cover film, are laminated in this order. 

The original plate for photosensitive printing 
characterized by the above-mentioned. 



[#rFft*^fS!ffl3 



[CLAIMS] 
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[CLAIM 1] 

On a support, 

(A) (A) The photopolymerisable layer which 
contains at least an elasstomeric binder, an 
ethylenic unsaturated compound, and 
photoinitiator which has photosensitivity in the 
active light ray of non-infrared rays, (B) The 
masking layer which has 
At least 

(B-a) The infrared photothermal-conversion 
layer which has the material which converts an 
infrared ray into a heat 

And (B-b) the thermosensitive layer which 
becomes substantially opaque with a heat at 
the active light ray of non-infrared rays, and if 
necessary (C) cover film, are laminated in this 
order. 

The original plate for photosensitive printing 
characterized by the above-mentioned. 

[CLAIM 2] 

On a support, at least (A) layer, (B-a) layer, 
and (B-b) layer and if necessary (C) layer are 
laminated in order. 

The original plate for photosensitive printing of 
Claim 1. 



02/12/16 



3/29 



(C) DERWENT 



JP11-352670-A 



THOMSON 

+ 

DERWENT 



%Wfc<D±\Z, &t£< t h (A) 
1. (B-b) m. (B- a) if, 
&£Xf&mz£'0 (C) jf^JlR 
J¥ X*mi§ $ 4i"C V > 5 f»*^ l IB 

(a) ^a^ttJi^*^Mtt 

flWJBJIJKo 

5 ] 

it #m i isiM^MJiiiiJOT 

IS <£> # ^ - 7 -f / u A £ M M L , 
TtLT (B-b) jf^^^^i 

UfcgL 9 (B - a) 

ftfi^Jf (A) w«*tesr^* 

-r 5 r t zw®. t -r % jbijjk© 



[CLAIM 3] 

On a support, at least (A) layer, (B-b) layer, and 
(B-a) layer and if necessary(C) layer are 
laminated in order. 

The original plate for photosensitive printing of 
Claim 1. 



[CLAIM 4] 

The original plate for photosensitive printing of 
Claim 1 whose (A) photopolymerisable layer is 
a water-based developability. 

[CLAIM 5] 

A production method of the printing plate, in 
which the cover film of the original plate for 
photosensitive printing of Claim 1 is exfoliated, 
carry out an image exposure by the infrared- 
laser light, and let a layer (B-b) be a mask, carry 
out whole-surface exposure of the 
photosensitive original plate through a mask at 
the active light ray of non-infrared rays, then the 
region of photopolymerisable layer (A) which 
was not exposed by a layer (B-a), a layer (B-b), 
and the active light ray of non-infrared rays with 
a developing solution is removed. 



imwmrffltmw] 



[DETAILED DESCRIPTION OF INVENTION] 
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[TECHNICAL FIELD] 

This invention relates to the original plate for 
photosensitive printing. 

Especially, is related with the original plate for 
flexographic printings which has the 
combination of the infrared photothermal- 
conversion layer and a thermosensitive layer 
which can form a mask by the laser beam with 
no developing, and it is related with the method 
of creating a flexo printing plate from it. 
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[0 0 0 2] [0002] 



[PRIOR ART] 

Conventionally, flexo printing plates are 
applications, such as an envelope, a paper bag, 
a seal, a label, and a carton box. 
It is used for the printing on the surface which is 
soft and deforms easily, such as paper, a plastic 
film, etc., 

This is known well. 

A flexo printing plate can be usually 
manufactured from a photopolymerisable 
composition, generally the photopolymerisable 
composition used for a flexo printing plate is 
containing the elasstomeric binder, the 
ethylenic unsaturated compound, and the 
photoinitiator. 

Moreover, the original plate for photosensitive 
printing has the photopolymerisable layer which 
generally exists between a support and a cover 
sheet, the light-exposuring region part of this 
photopolymerisable layer polymerizes, and is 
insolubilized by the image exposure of an active 
light ray, a non-light-exposuring region part is 
removed by the process by the suitable 
developing solution, the relief for printing which 
can be used to a flexographic printing is formed. 



[0 0 0 3] 



[0003] 

Use of the contact film which is a mask having 
transparent and opaque region which covers a 
photopolymerisable layer, is necessary at the 
image exposure of the original plate for 
photosensitive printing. 

This contact film prevents exposure and 
polymerization in an opaque region, an active 
light ray is exposed in a transparent region. 
Then, an exposure part polymerizes, it remains 
on a support after image development. 
As for a contact film, the photograph negative of 
a desired printing image is used normally, in a 
final image, when correction is necessary, you 
newly have to make a negative, it has the fault 
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of wasting duration. 

Moreover, as for a contact film, the dimension 
changes with changes of temperature and 
humidity a little, the problem on alignment may 
be produced. 



[0004] 

Then, omitting said contact film is desired, for 
example, irradiating information directly with 
laser scanning exposure on the original plate for 
photosensitive printing is considered. 
The image which should be developed is 
convertible into digital information with this, this 
information can be used to positioning of the 
laser for imaging, moreover, correction of an 
image, reversal of a positive / negative image, 
etc. can carry out this digital information easily 
and promptly. 



[0005] 

On the other hand, in recent years, by advance 
of a visible ray and an infrared-laser 
manufacture technique, a laser product with a 
comparatively inexpensive and useful output is 
available, this could be utilized in order to form a 
mask image on the surface of the original plate 
for photosensitive printing. 
For example, the original plate for 
photosensitive printing for the flexo printing- 
plate creation obtained by using an infrared 
laser and its manufacturing method are stated 
to the Japanese translations of PCT publication 
No. 7-506201 gazette and Unexamined- 
Japanese-Patent No. 8-305030 gazette, 
respectively. 

This original plate for photosensitive printing is 
composed of the support, photopolymerisable 
layer, and barrier layer and the infrared 
sensitivity layer. 
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In order to form a mask in the method, the 
image-shaped ablation step of the original plate 
for photosensitive printing by the infrared laser 
light is contained. 

The exposure for being image-shaped carries 
out the ablation of the infrared sensitivity layer 
affects the surface of the original plate for 
photosensitive printing supporting an infrared 
sensitivity layer. 

However, generally this method makes the 
exposure of 1 J/cm2 or more necessary for 
sufficient ablation, therefore, an output device 
becomes expensive by making a high output 
laser necessary, moreover, laser drawing speed 
is slow, furthermore, it has the fault of producing 
the waste of the dustability by the ablation. 



[0006] 

Moreover, in Unexamined-Japanese-Patent No. 

8-305007 gazette, adjacent to an ablation layer, 

a material gathering sheet is arranged and 

waste is gathered. 

It is improving as mentioned above. 

However, the laser sensitivity of an as always 

ablation image is not enough, the expensive 

output device is made necessary. 

In addition, as for an old print material, the 

process developed by usual organic solvent has 

a big problem in safeties to a person and an 

environment, such as a toxicity and 

inflammability, by this system. 

Water-based image development, especially 

the neutral water-developable original plate for 

printing are preferable. 
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imWtfffifcLX ? t-fZW: [PROBLEM ADDRESSED] 
JH] Therefore, the objective of this invention is 

t£oT, &$&W<DWiWt, providing the original plate for photosensitive 
H^-ljf _£ j- v) te^f^x*iEjg Printing which forms a direct mask image by 

the infrared laser with no developing, and after 
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■v* ^^£r7F2j$; 3¥7fc$\-$l(D exposure of a non-infrared ray can preferably 
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[SOLUTION OF THE INVENTION] 

To solve the above task, wholeheartedly, it 
inquired and this invention was examined. 
Consequently, it came to perfect this invention 
at last. 

Namely, this invention laminates 
(1) On a support, (A) the photopolymerisable 
layer which contains at least elasstomeric 
binder, an ethyienic unsaturated compound, 
and the photoinitiator which has photosensitivity 
in the active light ray of non-infrared rays, 
(B)The masking layer which has 
(B-a) The infrared photothermal-conversion 
layer which has the material which converts an 
infrared ray into a heat and 
(B-b) The thermosensitive layer which 
becomes substantially opaque with a heat at 
the active light ray of non-infrared rays 
, And if necessary (C) cover film in this order. 
The original plate for photosensitive printing 
characterized by the above-mentioned. 
And (2) 

The cover film of the original plate for 
photosensitive printing as described in said (1) 
is exfoliated, carry out an image exposure by 
the infrared-laser light, and let a layer (B-a) be a 
mask, carry out whole-surface exposure of the 
photosensitive original plate through a mask at 
the active light ray of non-infrared rays, then the 
region of (B-a) layer, (B-b) layer, and 
photopolymerisable layer (A) that was not 
exposed by the active light ray of non-infrared 
rays are removed with a developing solution. 
It is the production method of the printing plate 
characterized by the above-mentioned. 



[0 0 0 9] 



[0009] 



02/12/16 



8/29 



(C) DERWENT 



DERWENT 



As the support used in this invention, any of the 
material currently used by the original plate for 
photosensitive printing used in order to 
manufacture a flexo printing plate is sufficient. 
For example, a polyethylene-terephthalate film, 
a steel board, an aluminum plate, etc. are 
mentioned. 

A cementing layer can also be provided in order 
to improve adhesion with a photopolymerisable 
layer. 



[0010] 
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[0010] 

The elasstomeric binder which is the one- 
component which forms the photopolymerisable 
layer which is a (A) layer in this invention may 
be single polymer or the mixture of a polymer. 
This carries out soluble (a swelling or 
dispersion) to the developing solution of a 
water-based, half-water, or organic solvent. 
What is used as a general purpose elastomer 
into such a thing is contained. 
For example, the copolymer obtained by 
polymerizing a conjugated-diene type 
hydrocarbon and a monoolefin type unsaturated 
compound, the polymer which does not contain 
a conjugated-diene type hydrocarbon are 
mentioned. 



[0011] 

i , 3 -^v^^ -r y-fu 



[0011] 

A 1,3- butadiene, an isoprene, a chloroprene, 
etc. are used as a conjugated-diene type 
hydrocarbon. 

The conjugated-diene type hydrocarbon may be 
used alone or in combination. 
As a monoolefin type unsaturated compound, 
styrene, a (alpha)- methylstyrene, o- 
methylstyrene, m- methylstyrene, p- 
methylstyrene, an acrylonitrile, 

methacrylonitrile, a vinyl chloride, chloride 
vinylidene, acrylamide, methacrylamide, vinyl 
acetate, acrylate, a methacrylic ester, etc. are 
used. 
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[0012] 

As the polymer obtained by polymerizing a 
conjugated-diene type hydrocarbon, or the 
copolymer obtained by polymerizing a 
conjugated-diene type hydrocarbon and a 
morphine type unsaturated compound, a 
butadiene polymer, an isoprene polymer, a 
chloroprene polymer, a styrene- butadiene 
copolymer, a styrene- isoprene copolymer, a 
styrene- chloroprene copolymer, an 
acrylonitrile-butadiene copolymer, an 
acrylonitrile- isoprene copolymer, an 
acrylonitrile- chloroprene copolymer, an 
acrylonitrile- styrene copolymer, a methacrylic- 
acid methyl- butadiene copolymer, a 
methacrylic-acid methyl- isoprene copolymer, a 
methacrylic-acid methyl- chloroprene 
copolymer, a methyl-acrylate- butadiene 
copolymer, a methyl-acrylate- isoprene 
copolymer, a methyl-acrylate- chloroprene 
copolymer, an acrylonitrile- butadiene- styrene 
copolymer, an acrylonitrile- chloroprene- 
styrene copolymer, a styrene- butadiene- 
styrene-block copolymer, a styrene- isoprene- 
styrene-block copolymer, etc. are mentioned. 
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As the polymer which does not contain a 
conjugated-diene type hydrocarbon, the 
elastomer and nonconjugated diene type 
hydrocarbon polymer which carry out the 
specific-amount containing of the chlorine, the 
polymer obtained by hydrogenating a 
polybutene, an ethylene propylene rubber, 
isobutylene-isoprene rubber, styrene-butadiene 
rubber, or its block copolymer, the acrylic rubber 
obtained by polymerizing acrylate or a 
methacrylic ester, or the rubber a polyurethane 
type elastomer obtained by hydrolyzing an 
acrylic rubber, etc. are mentioned. 
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[0014] 

Moreover, in order to develop water- 
developabilities, such as alkaline water, acidic 
water, and neutral water, the compound which a 
hydrophilicity improves by action of a 
hydrophilic compound or an alkali, and an acid 
is mixable. 

This is the polymer, an oligomer whose 
molecular weight which disperses a developing 
solution is 500 or more, and an organic 
compound whose molecular weight is less than 
500. 

As a polymer, it has hydrophilic groups, such as 
-COOM group, -S03M group, P03M group (M 
shows a hydrogen atom, periodic table I, II, a 
group-Ill element, an amine, and an 
ammonium), -NH2 group, and -OH group, and a 
polymer without the bridge|cross-linking by the 
shape of a chain is preferable. 
Specifically -COOM group containing 
polyurethane, -COOM group containing 
polyurea urethane, -COOM group containing 
epoxy compound, -COOM group containing 
polyamic acid, -COOM group containing 
polyester, -COOM group containing 
acrylonitrile- butadiene copolymer, -COOM 
group containing styrene- butadiene copolymer, 
-COOM group containing polybutadiene, a 
polyacrylamide, a sodium polyacrylate, 
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polyvinyl alcohol, carboxymethylcellulose, a 
hydroxyethyl cellulose, a methyl cellulose, a 
polyethylene oxide, a polyethylene imine, and 
this compound derivative etc. are mentioned. 
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[0015] 

Next, the ethylenic unsaturated compound 
which is the one-component which forms a (A) 
layer has at least 1 terminal ethylenic group. 

Thic mmnniinH nan fnrm a nnK/morir nnlwmor 
...,w *,w... r w**..v« w«.. .w.... « K w.jr...w..w K ^.jr...w. 

by chain growth addition polymerization by 
which the liberation radical start was carried out. 
A suitable ethylenic unsaturated compound is 
unsaturated ester of polyols (especially ester 
with (alpha)- methylene carboxylic acid). 



For example, 
glycoldi(meth)acrylate, 
glycoldi(meth)acrylate, 



di(meth)acrylate, 

(meth)acrylate, 

di(meth)acrylate, 

(meth)acrylate, 

(meth)acrylate, 

di(meth)acrylate, 

(meth)acrylate, 



an ethylene 
a diethylene 
glycerol 

a 1,3- propane diol-di 
1, 4- butanediol 
a 1,2,4-butane triol tri 
1, 4- cyclohexane diol-di 
a 1,6- hexanediol 
1, 9 -nonane diol-di 
a trimethylol-propane tri 
(meth)acrylate, diallyl phthalate, a fumaric-acid 
diethylester, dibutyl-maleate ester, etc. are 
mentioned. 

Moreover, N substituted maleimide compounds, 
such as N-methyl maleimide, N-ethylmaleimide, 
and N-lauryl maleimide, oligo (meth)acrylate 
such as an oligo nitrile * butadiene 
di(meth)acrylate, an oligo nitrile * urethane 
(meth)acrylate, an oligo urethane di 
(meth)acryiate, an oligo butadiene 
di(meth)acrylate, oligo butadiene- urethane di 
(meth)acrylate, are mentioned, these may be 
used alone or in combination. 
It is preferable to contain these 50weight% in a 
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[0016] 

Moreover, as a photoinitiator in a (A) layer, for 
example, benzophenone, benzoin, 
acetophenones, benzyls, benzoin alkyl ether, 
benzyl alkyl ketals, anthraquinones, . and 
thioxanthone are mentioned. 
Specifically, there exist benzophenone, chloro 
benzophenone, benzoin, an acetophenone, a 
benzyl, a benzoin methyl ether, benzoin ethyl 
ether, a benzoin isopropyl ether, benzoin 
isobutyl ether, a benzyldimethyl ketal, a benzyl 
diethyl ketal, a benzyl diisopropyl ketal, an 
anthraquinone, 2-chloro anthraquinone, 
thioxanthone, 2-chloro thioxanthone, etc. 
It is preferable to contain 0.01 to 5weight% of 
these in a composition. 

Trouble will be caused to photopolymerization 
start ability when less than 0.01 %, when more 
than 5 %, a case depth will no longer obtained 
by its shading, so an image tends to get 
chipped by image development, it is not 
preferable. 

0.1 to 3 weight% is more desirably. 
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[0017] 

In addition, in this invention, in order to prevent 
only thermal polymerization, without 
suppressing photopolymerization reaction, it 
may contain a heat polymerization inhibitor 
0.001 to 5weight% in addition to said 
composition. 

As the useful heat polymerization inhibitor, for 
example, a hydroquinone, hydroquinone 
monomethyl ether, a catechol, p-t- butyl 
catechol, 2,6- di- t- butyl- p- cresol, etc. are 
mentioned. 



[0018] 

*WMz.idttZ> (B) M 

th (B-a) jjwmzmz& 
&&mto£xf (B-b) mizx 

otfc, T^*oTt«tV\ (B 

-a) mtt. ft*\>&*m\z&& : 



[0018] 

Next, the masking layer which is a (B) layer in 
this invention has at least (B-a) 
The infrared photothermal-conversion layer 
which has the material which converts an 
infrared ray into a heat and (B-b) the 
thermosensitive layer which becomes 
substantially opaque with a heat at the active 
light ray of non-infrared rays. 
Which layer may turn up or it may turn down. 
(B-a) layer is an infrared photothermal- 
conversion layer which has the material which 
converts an infrared ray into a heat. 
The material which converts at-least-one 
infrared ray into a heat is contained. 
As an example of this material, there exist 
carbon black, a color material which absorbs an 
infrared ray or a pigment, a metal, etc. 
These have an infrared ray and an absorption 
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maximum strong in the 750 - 20,000 nm region 
especially, in addition, it is desirable for 
absorption of the region of the active light ray of 
non-infrared rays to be small. 
For the example of a suitable color material and 
a pigment, a cyanine dye, a squarylium 
pigment, a methine type pigment, a 
naphthoquinone type pigment, a quinone imine 
type pigment, a quinone diimine type pigment, a 
phthalocyanine pigment, a naphthalo cyanine 
dye, a dithiol metal-complex pigment, an 
aluminum type pigment, an anthraquinone type 
pigment, etc. are mentioned. 
As metal, chrome, germanium, platinum, nickel, 
titanium, silicon, aluminium, a nichrome, etc. 
are mentioned. 



[0019] 

(B-b) layer is a thermosensitive layer which 
becomes substantially opaque with a heat at 
the active light ray of non-infrared rays. 
It is not limited especially. 
However, the component which produces the 
coloring reaction based on the contact of a 
material, for example can be contained. 
The combination of a photolysis property diazo 
compound and a coupler, the combination of a 
leuco pigment and color developer, or the 
combination of an organometallic salt and 
reducer are mentioned specifically. 

[0020] 

As this leuco pigment, it is substantially 
transparent to a non-infrared-active light ray in 
itself. 

However, it developes colors by making it 
contact with the electron-accepting materials, 
such as a bisphenol A. 

Consequently, it has the characteristic which 
becomes opaque substantially to the non- 
infrared-active light ray, for example, the 
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fflv^fiSo following is used. 

(i) hy7x^/M^y^© (1) 

p-fn#:-3 3 — t'^Cp— Leuco of a triphenylmethane type 



A 3,3- bis (p- dimethyl aminophenyl) phthalide, 
a 3,3- bis (p- dimethyl-aminophenyl )-6- 
dimethylamino phthalide, 3,3- bis (a p- 
dimethyl-aminophenyl)-6-diethylamino 
^ W^7 7^!J K, 3, 3 phthalide, 4-hydroxy- 4'-dimethyl amide 
- ( p - =f-)VT ;77 triphenyl lactone, 4, 4'- bis-di hydroxy- 3,3- bis- 
3i -/V) — 6 — i/if;U7 5 y di amino triphenylmethane lactone, etc. 

K,4-kKo^-4' ( 2 ) 

Leuco of a fluoran type : 

A 3-dimethylamino- 6-methoxy fluoran, 3,6-bis- 
beta- methoxy ethoxy fluoran, 3, a - diethyl 
amino- 6-methyl- 7-chloro fluoran,3,7-bisdiethyl 
j h!i7i^M^>7^ by amino fluoran, a 3-diethyl amino- 7-methoxy 

fluoran, a 3-diethyl amino- 6-methyl- 7-anilino 
(2) 7 y%(Oti ^ n fluoran, etc. 

3-^f/l/75/-6- (3) 

^ h ^ 3 , 6 - Leuco of a spiropyran type : 

^-^_ y< _ p _ ^ j^^o/^if.^ A 3-phenyl- 8-methoxy benzoindolino 

, >71/t = y o _^^ JX/ spiropyran, 8'-methoxy benzoindolino 

* spiropyran, and 4,7,8'-trimethoxy benzoindolino 

r - 6 - * ?vu- 7 - * p spiropyran, etc. 

/V7^t7>', 3, (4) 

^^yi^T 5 7 7/i^t7^s 3 — Leuco of an auramine type : 

v^cfvUT 5 J — 7 — y Y^ri/ 4, 4'- bisdimethyl amino- 3,4- chloro phenyl 

yjviryy^ 3— v^^vi/T? auramine, 4, 4'- bisdimethyl amino piperazine 

/ - 6 - * ^jv- 7-T~'V / hydro1 ' etc - 

(5) 

Leuco of a phenothiazine type : 



7;^7^ 



methoxy benzoyl leucomethylene blue etc. 



(3) ^b°Dt°7^©n^^ p . 
^ : 3-7x-;i/-8 — y h jhe above various thing is used. 
^r^y^yy^f > K y / 7s t°n t° However, it can choose according to an infrared 
7 >\ 8 ' — y h^^y/^ laser or the non-infrared-active light-ray region. 
y VV J 7 t°n t°7 >\ 4 , 7 , Moreover, it may use in mixture of 2 or more 
8 > -hjj^ h^^y/^y types. 

K y y ^t 0 nb°7 Moreover, a microencapsulation is carried out, a 

/.x j. - - , ,1 „ ✓ _ microcapsule is destroyed at the time of a 

heating, it can also be made to react with color 
developer. 



ft : 4, 4' -hf^v^^yl/T 
^-7 ? y, 4, 4 ' - K\X>> 

y ?;t°^7 "yy^ K 
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[0021] 

Color developer is generally in a slode state at a 
room temperature. 

It may react with a leuco pigment at the time of 
a heating. 

For example, phenolic compound, such as a 
catechol, a resorcinol, a hydroquinone, a 
(alpha)- naphthol, (beta)- naphthol, a 3,5- 
xylenol, thymol, a pyrogallol, phloroglucine, 
phloroglucine carboxylic acid, a 4-tert- 
butylphenol, 4-phenylphenol, 4-hydroxy 
diphenoxide, 4-hydroxy acetophenone, methyl- 
4-methyl benzoate, a 4-tert-octyl catechol, 4, 4'- 
sec-butylidene diphenol, a 2,2- dihydroxy 
diphenol, 4, 4'- isopropylidene diphenol 
(bisphenol A) and 2,2'- methylene bis (a 4- 
methyl- 6-tert-butylphenoI ), 
4 -4'- cyclo hexylidene phenol, a 4, 4- 
isopropylidene bis (2-chlorophenol), phenol 
formaldehyde, a novolak type phenol resin, 
halogenated novolak type phenol resin, or a 
long-chain alkyl phosphoric acid compound, or 
a colorless organic acid or its metal salt, such 
as a stearic acid, a benzoic acid, a gallic acid, a 
salicylic acid, etc. with the characteristic 
liquefied or vaporized at 50 or more degrees- 
Celsius, are mentioned. 
These may be used alone or in combination. 
Moreover, the microencapsulation of the color 
developer is carried out, a microcapsule can be 
destroyed and it can also be made to react with 
a leuco pigment at the time of a heating. 
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[0 0 2 2] [0022] 

~ (Du^ j;t/^-fe^iJcD As for the content with respect to the 

(B-b) $kHN§fctt-f thermosensitive (B-b) layer of this leuco 

mm&&£®mm<D0Bftm pi 9 ment and color develo P er . * is necessary to 

w-^«^^s4^»- +.,4. * AiA^AjArte make it contain so that the optical density in the 

S^f ?7f t^f area of tne non-infrared-active light ray of the 

fatsfc < t b 2 . 0 J^Jikft 5 thermosensitive layer after a color development 

«fc 5 "a W $ -frS - <b may consist at least 2.0 or more. 

So 
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[0023] 

In this invention, when the cover film which is a 
(C) layer is used, it is preferable to also provide 
the function of adhesion prevention to the 
masking layer of a (B) layer. 
Therefore as a binder of (B-a) layer, l(B-b) 
layer, water-soluble polymers, such as polyvinyl 
alcohol, and polyamide, etc., are preferable. 
In addition, when a (B) layer does not have the 
function of adhesion prevention, it may further 
provide the adhesion prevention layer between 
a (B) layer and a (C) layer. 
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[0024] 

As the infrared laser used for a method of this 
invention, for example, semiconductor lasers, 
such as Nd/yttrium aluminum garnet laser, 
AlGaAs, GalnAsP, InAs (AIGa), PbCdS, PbSe, 
PbSnSe, and a PbSnTe type, gas lasers, such 
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and a C02 laser, etc. are 



[0025] 

As an active light ray of non-infrared rays, a 
thing with a wavelength of 150 - 600 nm 
(especially 300 - 400 nm wavelength region) 
is preferable, as a light source used, a low 
pressure mercury lamp, a high-pressure 
mercury-vapor lamp, a carbon arc light, an 
ultraviolet radiation fluorescent lamp, a 
chemical lamp, a xenon lamp, a zirconium lamp, 
etc. are mentioned, for example. 
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[Example] 

This invention is concretely demonstrated using 
an Example below. 

However, this invention is not limited to these. 
In addition, part means weight part in 
Example. 

In addition, the laser sensitivity in the masking 
layer was measured with the following method. 
Measuring method of a laser sensitivity : 
A laser thermosensitivity sheet is set in the 
outside drum-type scanning output device 
equipped with wavelengh 810 nm, 200 mW of 
output, and the semiconductor laser of 25 
micrometer of beam diameters, scanning 
exposure was carried out while changing an 
exposure by changing a drum rotational speed. 
The optical density of the exposure part of a 
sample is measured with a transmission- 
concentration plan (major DM-520 Japan 
Screen Manufacture company make), the 
exposure (mJ/cm2) used as 2.0 was made into 
the sensitivity. 
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[0027] 

Reference Example 1 

(Synthesis example of a hydrophilic compound) 
29.0 parts (product G-850 made from 
Hodogaya Chemical) of poly-tetramethylene 
glycol, 62.0 parts (Fujii Yoshimichi sho) of 
dimethylol propionic acids, a hexamethylene 
diisocyanate (Nippon Polyurethane Industry 
Co., Ltd. make) and 5.0 parts of dilauric-acid-n- 
butyltin were dissolved in 300.0 parts of 
tetrahydrofuran. 

This solution is put into the 1 -liter flask to which 
the stirrer was attached, it heats to 65 degrees- 
Celsius, continuing stirring, reaction was 
continued for 3 hours. 

26.0 parts of hydroxyethyl methacrylate are 
further added. 

Reaction was continued for 2 hours, heating to 
65 degrees-Celsius. 

A terminal amino acidic-radical containing acryl 
butadiene oligomer (Hycar ATBN 1300*16 Ube 
Industries, Ltd.) 184.0 parts are dissolved in 
270.0 parts of tetrahydrofuran in another 
container. 

This prepared solution was added with stirring 
at room temperature to said 1 -liter flask. 
The obtained polymer solution was dried under 
reduced pressure, and tetrahydrofuran was 
removed. 

The obtained polymer is a reduced viscosity 
0.22, weight average molecular weight 30026, 
mw/Mn=4.48, it was acid value 63.9 mgKOH. 
Next, to the solution which dissolved 100 parts 
of this polymer in 100 parts of 2-butanones, the 
aqueous solution which dissolved 2.4 parts of 
lithium hydroxide, and 5.3 parts of magnesium 
acetates in 100 parts of ion exchange waters is 
added while stirring at room temperature, the 
hydrophilic polymer was obtained by further 
stirring for 30 minutes. 
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[0028] 

Reference Example 2 

(Synthesis|combination of a photopolymerisable 
composition) 

12 parts of said hydrophilic polymers, as the 
polymer which has rubber elasticity, 46 parts 
(Elaslen 352FA Showa Denko make) of 
chlorinated polyethylenes, 14 parts (product 
made of SBR 1507 Japan Synthetic rubber) of 
styrene butadiene rubber, 1 part of Butadiene 
oligo acrylate (Product made from ABU 
Kyoeisha chemical), (Irgacure 651, product 
made from Ciba Geigy) of benzyl dimethyl 
ketals, 0.1 parts of hydroquinone monomethyl 
ether, 0.05 parts of 2,6- di-t- butyl p- cresol, 40 
parts of toluene, 10 parts of are subjected to the 
dispersion mixing with the pressurization 
kneader which equipped the Banbury 
wing|blade at temperature or 70 degrees- 
Celsius, with a 1 million-dyn/cm2 shearing 
stress. 

It concentrated and the photopolymerisable 
composition which has a resin particle was 
obtained. 
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[0029] 

Reference Example 3 

Creation of the non-silver-salt type 
thermosensitivity sheet which is a layer (B-b) 
The following composition is grounded and 
dispersed to the particle size of 0.3 micrometer 
by the attritor. 

The thermosensitive layer coat liquid was 
made. 

4 parts of 3-diethyl amino- 6-methyl- 7-anilino 

fluorans 

BisphenolA 

6 parts 

(Product made from Gohsenol AH-26 Japan 
Synthesis|combination Chemical industry) 
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1,3- propanediol 
5 parts 
Surfactant 
0.01 parts 

(Epan 740 Dai-ichi Kogyo Seiyaku make) 
Plasticizer 
2 parts 

(Sunflex SE-270 
Sanyo-Kasei Industry) 
120 parts 

The coat liquid prepared as mentioned above is 
dried after coating with a wire bar on the 
polyester film with a thickness of 125 
micrometer. 

The thermosensitive sheet) with a thickness of 3 
g/m2 was obtained. 



Product made from 
Ion exchange water 



[0030] 

Reference Example 4 

Creation of the masking layer which is a (B) 
layer 

On the thermosensitive sheet (B-b) layer 
obtained with Reference Example 3, the 
solution or dispersion liquid of a composition of 
the following prescription 1-3 was coated with 
the wire bar. 

It dries and a photothermal-conversion layer (B- 
a) layer with a thickness of 2 g/m2 is laminated, 
respectively, the masking layer 1-3 was created. 
Prescription 1 

Cyanine type pigment 

4 parts 

(Kayasorb CY-17 Nippon Kayaku Co., Ltd. 
make) Polyvinyl alcohol 

40 parts 

(Product made from Gohsenol AH-26 Japan 

Synthesis|combination Chemical industry) 1,3- 

propanediol 

40 parts 

Surfactant 

0.1 parts 

(Epan 740 Dai-ichi Kogyo Seiyaku make) 
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Plasticizer 
1 6 parts 

(Sunflex SE-270 Product made from 
Sanyo-Kasei Industry) Ion exchange water 
1000 parts 

The formed sheet is henceforth called the 
masking layer 1 . 



type 



pigment 



Nippon Kayaku Co., 
Polyvinyl alcohol 



[0031] 

Prescription 2 
Poly methine 
2 parts 

(Kayasorb IRG-820B 
Ltd. make) 
40 parts 

(Product made from Gohsenol AH-26 Japan 

Synthesis|combination Chemical industry) 1,3- 

propanediol 

40 parts 

Surfactant 

0.1 parts 

(Epan 740 Dai-ichi Kogyo Seiyaku make) 

Plasticizer 

16 parts 

(Sunflex SE-270 Product made from Sanyo- 
Kasei Industry) Ion exchange water 
1000 parts 

The formed sheet is henceforth called the 
masking layer 2. 
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[0 0 3 2] 

~y 7 =■ y 

(Kayasorb CY 

-l 7 a*{tm m) K) 



[0032] 

Prescription 3 

Ik & M Cyanine type pigment 

4 parts 

(Kayasorb CY-17 Nippon Kayaku Co., Ltd. 
make) Water-soluble nylon 

40 parts 

7k i§ ft p ^ ("Torejin" FS-360K Product made from 

4 0 35 Teikoku-Chemical Industry) Ion exchange water 

(blsisy FS-3 6 0 360 parts 
K ^Sib^lH (ffl) M) The f° rrne d sheet is henceforth called the 

-f * > £ & 7k masking layer 3. 
3 6 0£|S 

<5o 



[0 0 3 3] 

##«»J4{C:*JV>"C, £fc (B- 
a) jf£MU ^rO±(C^tL 
***L (B-b) Jl^MLfc^ 
*Mi£T###|4 £ PUHKL 
T\ -7^^ffMJi4, 5, 6£ 

[0 0 3 4] 

7 Ot^ 150kg/c 
m 2 <Df±tlX\ JKy^^r/U^ 
8^r#J«r = - h Lfcl 2 5 Mm 

-bMt ®yt&mffimj£to t # 

m-fZ J; o 1 ^ra*0JBE LTif^ 
2. 8mm©iS*14PPJSlJfflliJiR 

Lfcft^tttcSS8 1 0 nmttS 
^32 0 OmWW^#:i/-if- 



[0033] 

Reference Example 5 

In Reference Example 4, a layer is formed 
previously (B-a), the (B-b) layer was formed on 
it, respectively (B-b). 

The masking layers 4, 5, and 6 were created 
like Reference Example 4 except above. 



[0034] 

Example 1 

The photosensitive resin composition was 
coated by the heat press, and the polyester type 
adhesive agent was coated by 70 degrees- 
Celsius and the pressure of 150 kg/cm2. 
It pressurized for 1 minute and the original 
plate for photosensitive printing of thickness 2.8 
mm was created so that a coat surface and the 
photosensitive resin composition might touch 
the polyester film of 125-micrometer thickness 
respectively in the masking layer 1 . 
After exfoliating the polyester film on this 
masking layer 1, the image exposure was 
carried out to this using the outside drum-type 
scanning output device equipped with the 
semiconductor laser of 200 mW of wavelengh 
810 nm output. 

The thermosensitive layer of a laser irradiation 
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5, u—tf-mttm<o&mm& 

fc. Mf2 2 7 0mJ/cm ! 
m) -VMS. 2 5 W/m 2 U\ 5 



"t"ffek-C4 Ot 1 ^7 
6, HJ-70!lf 1. 2mm 

wlt^ * - > fi - if 

[0 0 3 5] 

2 

HifefiJ l (o^xfMtfLM i ©ft 
;btH^;^7fM;i2£/8Wc 

^ttitnii i i mmiz t 

[0 0 3 6] 

HJg#j3 

HJfe^J 1 <£>-7* ^TFMJI 1 Oft 
fc> 9 \^X?Bj&m 3 Wc 
J^m£T3lM l £ IsTOc: L 
08&tt3 OOmJ / c m 2 T* 
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surface color-changed black, and formed the 
mask image. 

The sensitivity was 270 mJ/cm2. 

Then, the mercury vapor lamp (great Japan 

screen company make) performed uniform 

exposure (with illumination intensity of 25W/m2) 

for 5 minutes from the thermosensitive layer 

side. 

After that, the neutral water which contains 2 
weight% of alkylnaphthalene sulfonic-acid soda 
performed image development with a brush at 
40 degrees-Celsius for 15 minutes. 
The image pattern with a depth of a relief of 1 .2 
mm was obtained. 

This image pattern was reproducing the 
document surface of a laser image exposure 
faithfully. 

Moreover, the acceptance transition property of 
ink of the obtained relief is also good, the ciear 
image was shown. 

[0035] 

Example 2 

The masking layer 2 was used instead of the 
masking layer 1 of Example 1 . 
It is made to be the same as that of Example 1 
except above (the sensitivity was 320 mJ/cm2). 
When the image pattern was obtained, this 
image pattern was reproducing the document 
surface of a laser image exposure faithfully. 
Moreover, the acceptance transition property of 
ink of the obtained relief is also good, the clear 
image was shown. 



[0036] 

Example 3 

The masking layer 3 was used instead of the 
masking layer 1 of Example 1 . 
It is made to be the same as that of Example 1 
except above (the sensitivity was 300 mJ/cm2). 
When the image pattern was obtained, this 
image pattern was reproducing the document 
surface of a laser image exposure faithfully. 
Moreover, the acceptance transition property of 
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(JSSH:3 2 0mJ/cm 2 f 

[0 0 3 8] 

HJ£#J 1 <E>^* *Jg/£Jf 1 ©ft 

^fi^-cujfe^y 1 1 mmiz l 

0&&fi3 0 0m J/c m 2 -C 
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ink was also good and the obtained relief was 
showing the clear image for it. 
The clear image was shown. 



[0037] 

Example 4 

The masking layer 4 was used instead of the 
masking layer 1 of Example 1 . 
It is made to be the same as that of Example 1 
except above (the sensitivity was 320 mJ/cm2). 
When the image pattern was obtained, this 
image pattern was reproducing the document 
surface of a laser image exposure faithfully. 
Moreover, the acceptance transition property of 
ink of the obtained relief is also good, the clear 
image was shown. 



[0038] 

Example 5 

The masking layer 5 was used instead of the 
masking layer 1 of Example 1 . 
It is made to be the same as that of Example 1 
except above (the sensitivity was 300 mJ/cm2). 
When the image pattern was obtained, this 
image pattern was reproducing the document 
surface of a laser image exposure faithfully. 
Moreover, the acceptance transition property of 
ink was also good and the obtained relief was 
showing the clear image for it. 
The clear image was shown. 



[0 0 3 9] 

mmm 1 9m$m 1 ©ft 
$kft\*±xmi&M 1 1 mm^ l 

(«5Kf*3 0 0mj/cm 2 t 



[0039] 

Example 6 

The masking layer 6 was used instead of the 
masking layer 1 of Example 1. 
It is made to be the same as that of Example 1 
except above (the sensitivity was 300 mJ/cm2). 
When the image pattern was obtained, this 
image pattern was reproducing the document 
surface of a laser image exposure faithfully. 
Moreover, the acceptance transition property of 
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mi&m i ©-7^^m i ©f-t 
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&,m^±xmmm i <t p^k: l 

^> (B-b) ^fWf^3§fe-£ 
o/c 0 

[0 0 4 1] 
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(B-a) 
ftfi«Jf £31/1 Litis - 

h&m^itskMt±xmi&w i 
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ink of the obtained relief is also good, the clear 
image was shown. 



[0040] 

Comparative Example 1 

Instead of the masking layer 1 of Example 1 

only the thermosensitive sheet of the layer (B-b) 

before laminating the photothermal-conversion 

layer which is a layer (B-a) was used. 

It was going to obtain the image pattern like 

Example 1 except above. 

However, a thermosensitive (B-b) layer did not 

develop colors and the image pattern was not 

obtained. 



[0041] 

Comparative Example 2 
Instead of the masking layer 1 of Example 1, 
the sheet which laminated only the 
photothermal-conversion (B-a) layer of 
prescription 1 was used for the 125-micrometer 
polyester film. It was going to obtain the image 
pattern like Example 1 except above. 
However, a mask image is not obtained, the 
image pattern was not obtained. 



[0042] 



Xfttft L/cHffex - 9 ft £T£* 
7U*ymm*m%^tfrX 



[EFFECT OF THE INVENTION] 

According to this invention which consists of this 
structure above, the image data created by 
computer can be directly exposed without use 
of a contact film using an infrared laser, and the 
same flexo printing plate as the former can be 
obtained. 

Therefore, a reduction of the time, a labor, and 
cost that is a trouble in contact film use can be 
performed. 

Therefore, it contributes to the industrial world 
greatly. 
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